Summary. The half-lives of labelled proteins were determined for mouse preimplantation embryo stages from the germinal vesicle oocyte to the early blastocyst. While no significant differences were found among half-lives for 1-cell stages, or among half-lives for cleavage stages, a significant (P < 0\m=.\05)28% decrease in half-life was observed between the 1-cell and the cleavage stages. Labelled protein half-lives were 18\m=.\2and 13\m=.\1h for the 1-cell and cleavage stages respectively. Fertilization probably initiates this increase in protein degradation rate although no significant decrease was detected until after the first cleavage.
Introduction
Protein synthesis in mouse embryos has been measured at various developmental stages, from oocytes with intact germinal vesicles to blastocysts. Leucine incorporation into protein has generally been found to be low and constant throughout oocyte maturation (Cross & Brinster, 1974 ; E.A. Merz and R.L. Brinster, unpublished) , fertilization (Brinster, 1971; Brinster et al, 1976) and the 2-cell stage (Brinster, 1971; Epstein & Smith, 1973; Brinster et al, 1976; Abreu & Brinster, 1978) . Schultz et al. (1979) have reported a decrease in the rate of protein synthesis during meiotic maturation and an increase after fertilization. However, agreement has been unanimous that the synthesis of protein increases dramatically between the 8-cell and blastocyst stages (Monesi & Salfi, 1967; Brinster, 1971; Epstein & Smith, 1973; Brinster et al, 1976; Abreu & Brinster, 1978) .
Unfortunately protein degradation has received considerably less attention, despite the fact that it is as important as synthesis in understanding protein metabolism (Brinster et al, 1976; . Berlin & Schimke (1965) and Schimke (1969) for the culture of embryos were as described previously (Brinster, 1963 (Brinster, , 1972 .
Oocytes at the germinal vesicle (GV) stage were collected into 6 25 mm Petri dishes containing medium BMOC-3 (Brinster, 1972) after puncturing ovarian follicles with needles. Dibutyryl cyclic adenosine monophosphate (Sigma) was added to all dishes at a concentration of 100 µg/ml (Cho et al, 1974) when it was necessary to prevent germinal vesicle breakdown (GVB). Otherwise GV stage oocytes were collected and allowed to mature during labelling.
Labelling procedure
Embryos at all stages were labelled for 1 h in 50 ul BMOC-3 containing [3H]methionine (sp. act. 80 Ci/mmol: New England Nuclear, Boston), at 5 mCi/ml, then rinsed three times in 2-5 ml volumes of BMOC-3 containing 5 mM unlabelled methionine (BMOC-3-MET) and randomly allocated to six drops of BMOC-3-MET. Thus the rinse or chase medium, BMOC-3-MET, contained an 80-fold greater concentration of methionine than did the labelling medium. Two groups were immediately washed in two drops of BMOC-3-MET and one drop of phosphate-buffered saline containing 0-74 mg polyvinylpyrrolidone/ml (mol. wt 40 000) and 5 mM unlabelled methionine (PBS-PVP-MET) each. The embryos were then transferred in less than 5 ul of the final wash to 3 ml conical glass centrifuge tubes (0-h samples). The remaining samples were transferred to second drops of BMOC-3-MET after 1 h. Two groups were collected 1-5 h later after a rinse in one drop of PBS-PVP-MET (2-5-h samples). The final two groups were similarly washed and collected 2-5 h after later (5-h samples). All samples were frozen immediately after collection and stored at -70°C.
TCA precipitation
The procedure reported by Brinster (1971) 
Results
The effects on labelled protein half-life of addition of 100 µg dibutyryl cAMP ml to the medium to inhibit GVB were examined. cAMP was added to all media used (GV oocytes), to none of the media used (GVB oocytes), or to the chase medium only (GVB-dibutyryl cAMP oocytes).
Oocytes were collected at the GV stage for all groups, but allowed to mature during the 1-h labelling period for GVB and GVB-dibutyryl cAMP oocytes. The (Brinster et al, 1979) , on blastocyst labelled protein half-life (12-4 h), were actually incorporated into the present study. In the other study (Brinster et al, 1976 ) the half-life of newly synthesized proteins in 2-cell embryos was estimated to be 18-3 h and in blastocysts to be 11 · 2 h. (Brinster, 1971; Epstein & Smith, 1973; Brinster et al, 1976) . A smaller increase in protein synthetic rate has been reported to occur at the time of fertilization (Schultz et al, 1979 ), but such an increase has not been found at fertilization in several other studies (Brinster, 1971; Cross & Brinster, 1974; Brinster et al, 1976; Abreu & Brinster, 1978) .
Our finding that a significant decrease occurs in the degradation constant of the labelled protein pool documents an important alteration in embryo protein metabolism at or shortly after fertilization. This finding forms the basis for more detailed studies to examine the half-lives of individual proteins before and after fertilization. Such studies may help to identify proteins which play regulatory roles in differentiation by identifying those with rapid turnover.
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